II system with Cu radiation (PhOx:4, PhOx:3) at 120 K using APEX2 software.
(a) An Oxford Croystream 700 low-temperature device was used to control temperature. MoKα radiation was used. Initial cell constants were found by small widely separated "matrix" runs. Data collection strategies were determined using COSMO.
(b) Scan speeds and scan widths were chosen based on scattering power and peak rocking curves. Unit cell constants and orientation matrices were improved by least-squares refinement of reflections thresholded from the entire dataset. 20 Integrations were performed with SAINT, (c) using these improved unit cells as a starting point. Precise unit cell constants were calculated in SAINT from the final merged datasets. Lorenz and polarization corrections were applied. Absorption corrections was applied using SADABS (d) Datasets were reduced with SHELXTL.
(e) The structures were solved by direct methods without incident. Coordinates for all oxime and phenol hydrogens were allowed to refine. All other hydrogens were assigned to idealized positions and were allowed to ride. Isotropic 25 thermal parameters for the hydrogen atoms were constrained to be 1.5x (methyl) / 1.2x (all other) that of the connected atom. For PhOx:2, which crystallizes in the polar space group Pna2 1 , no attempt was made to determine absolute configuration, and Friedel opposites were merged. A solution of 30% hydrogen peroxide (1.42g, 0.042 mol) in 10 mL of acetic acid was added dropwise using a drop funnel over a 10 period of 2.5 hours to a solution of pyrazine (1.00g, 0.013 mol) in 12.5 mL of acetic acid at 70-80 o C. Heating was continued for about 5 hours. Acetic acid was removed on a rotary evaporator, and then 10 mL of water was added followed by evaporation. The residue was dissolved in 50 mL of hot chloroform and dried with a mixture of sodium sulfate and sodium carbonate and the solvent removed on a rotary evaporator. The residue was chromatographed on silica with 9:1 chloroform-methanol as the eluant. Product was isolated as a white powder and recrystallization from methanol gave needle-like crystals, (1.2g, 72% 
4,4'-bipyridyl mono N-oxide, 3
A mixture of 4,4′-bipyridine (2.00g, 12.82 mmol), 30% hydrogen peroxide (1.33g, 39 mmol) and glacial acetic acid (8 mL) was stirred in a round bottom flask for 18 hours at 70 o C. After cooling the reaction mixture the solvent was removed via a rotary evaporator and diluted with 20 mL water. The solution was basified with excess sodium carbonate (2g) and extracted with chloroform (3 x 50 mL). The organic layers were combined and then concentrated under reduced pressure using a rotary evaporator. The product was further purified via column chromatography with a 3:1 ethyl acetate-methanol mixture producing an off-white solid, (1.1g, 52% atmosphere. NaOH (3.5 g, 87.5 mmol) was added and the mixture was stirred for 2 h, upon which, a suspension of 4-picolyl chloride hydrochloride (1.44 g, 8.75 mmol) in 30 mL dry THF, and subsequent washings with THF to ensure that all of the 4-picolyl chloride hydrochloride was transferred. The mixture was stirred at 75 °C for 2 days under a N 2 atmosphere, after which 10 mL distilled water was added to dissolve the NaOH and NaCl. The two layers were separated using a separatory funnel, and the THF was dried over anhydrous MgSO4. The MgSO4 was filtered by vacuum filtration, and the filtrate was concentrated via rotorary evaporation to produce a brown oil. 20, 121.12, 121.29, 128.59, 128.71, 129.14, 129.33, 129.92, 146.11, 148.34, 150.33. m.p. 45- 
Synthesis of 1-(pyridin-4-ylmethyl)-1H-benzo[d]imidazole, 8
Benzimidazole (0.5 g, 4.23 mmol) was dissolved in 50 ml of acetonitrile. Crushed NaOH (0.508 g 12.7 mmol) was added to the solution and was stirred for 3 hours. 4-picolylchloride hydrogen chloride (0.69 g, 4.23 mmol) was dissolved in 50 ml of acetonitrile and added to the benzimidazole solution and stirred for 6 hours. Once the absence of the picolyl chloride was confirmed via TLC, the 35 acetonitrile was removed under reduced pressure. The resulting oil was dissolved in ethyl acetate and washed with 1 N NaOH, disilled water and brine. 
